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ABSTRACT 

PURPOSE: To provide a method of easily manufacturing a polycrystalline 
semiconductor which is uniform in crystallinity, excellent in properties 
such as carrier mobility and the like, and high in evenness in a short 
time, wherein the polycrystalline semiconductor is formed by irradiating a 
semiconductor thin film with a laser beam, and the semiconductor thin film 
can be easily dehydrogenated. 

CONSTITUTION: A semiconductor thin film 2 is crystallized into a 

polycrystalline semiconductor as irradiated with a laser beam, wherein a 

region of the semiconductor thin film 2 located in an irradiation area of a 

laser beam is preheated with a preheating means 20 for dehydrogenation 

before a laser irradiation means 10 irradiates the semiconductor thin film 

2 with a laser beam, and a region of the semiconductor thin film irradiated 

with a laser beam is post-heated with a post-heating means, if necessary. 
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[#ffii!#©$&ffl] 
.fc-SKJffllU Bfa»ttCfcofcU— 1f#ft#*fle*J« 

tawa-ST, **#*K£iifttt:$-8-«£iiA¥*ft 
ft. 

©SiiS^ftKfcHT. ±BU— *f*©aWfc3teA-3T. 
©SJSt^ft. 

[«*B4] i^-if*©«wa«*»fa©*ttfca:a 

.*»«*»#©«ifcfrftk:*t»T. ±BU— ♦fftoai* 
*B»*»#:©«ifi*ft. 

[»*Ji5] u— tf*©a»««*Bfa©*ttfcfe* 
KatfLfctfSifciES-a-c. *^#:»K*^ft<t;^-a--5 

*IS»*ilMt:©«a*ftf=*t»T. ±KU— tfft©a*t 

(*»««fliaT*i»ina*a*«w\ £©*Mna*as 
ai-rssMaft^fcttcaite&ft. 

Mf&!i6] a#Hl~5©V»rna»iJjiR:B*Lfc 
*»ft*ill#©«a*ffiK*V>T. V— !f3tt©flHt«* 

©*tt#»ttT»*ca:«w»£T**tt«¥«*#©a 

is^ft. 

^ft(C*5ViT, U— *f7tSrh'-AXi7^./t>y— icfco 
»<£©£! jg^ft. 

i|s«flc©«»^ftt4st»T. U— tf*©a»a«K:»Jfc 

&Cli**«i:-r*#ltft*##©«ifi*ft. 
M«9i9] a$«8K:BttLfc£&a2N*tt©aifi 

*ftK*«f»T, ±E©«nnn»#atLT9>yt-^* 
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tiwfRio] «**i~9©^-rn*»miciBau 
fc**s»**#©«iS*ffiK*^»T. u— yjtfljjstts 
nfc««©i|siii#»jR*»ini«i-r*aipj»*as«»tfc 
^ t*»«t-rs*is»**#©«ja3Efft. 
[M$« 1 1 ] a&B i o csau &£*§&¥«#© 
mmism\z&\,vz. aiE©«jiDi»*a*u— tf-3tatf 
4fcB©*T*L < -5 c: i t^atr* 

#*iSii¥Ji#©§?ji#ft. 

[M$4t i 2] m&h i~ii ©v»rn*» i mzmm 
io b&*ttfl**flc©«ia*ffifc*v»T. Ha^TVt-r 

x©«ifi*ft. 
M**13] U-lf*©M»«**«Bfa©»«R:«c 

#w«siinj*-r*wiDrift*att«-r*c2:*<*«tr 
^ ©a jftsa. 

20 c»*3ai4] u--tf3t©a»«*jfi«wa©#ttfc:& 

if3t*aj*s-B-au— yaw^at. ±Bu~!f&©a 

[0 0 0 1] 

mm±ammfrmi c©%bj«. #**«©&*&¥ 

30 *#*K£aftfc£ttTtttt©J:t>£&A¥2IMt&a<5 
#»»¥«#©aifc&ftRtf aaaSTV-w x ©ffi!ig^ 

ft RZfi Z\ ©#ft * $£fa-? 5 © KUfcflJ -T £ SJjggM k w-r 
5fc©T&-5. 
[0 0 0 2] 

[ft#©&fi?] fE*J:D, aft^*:/!^. y^Xv 
x-TX7 p K^Vi«EL^©iii^«*^A*-1'X^, $6* 
ffl-f * - S>-fc >-fr©B»**ffl © <t L T tt, 
Jlltt****©^^:. #?:*<*©£«±l::¥iMH«K& 

40 *flcaat»«"r*t>©f4*fliifcaiei-r*ja"3*ffl«fls 

[0 0 0 3] tLT. ffijfeCfc^Ttt. C©«k5?5:** 
ftSitLT, —«K#ftK>-y n >«*©#!&*¥## 

i|si»#:»a^#ftK#*#:T?«|j«Lft:'b©*»riTtt. - 

©J:5&*ilWW*a©i6ffl«'»*«IWR*nTt»fc. 

[0 0 0 4] f uT, jfi^lCfe^Tte. ±?H©«k5&# 
ft«*i»#:fc«*T*l* ft -> 'J 3 >*©£*&*¥«#& 
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gtt*. #AK¥&#T*«fi)c£nfcfc©KH;^T. 
7 ©*£ 

[0 0 0 5] Z.<Dtclt>, *ttft¥J»flcT?«J«*nfci|sW 

Tt, "7-f ^— #>5^>^*S©«j8:/n-fe;*S*l&S 
1tT^-©n^ h-Sffilfca-e-fcO. £©J:5&e»H»* 10 

[0 0 0 6] *UT. *S±fc±B©J: 5 

Kenem-rs^i**. £«-kc#AJ(e©¥*tt*K£ 

[0 0 0 7] Z\ZX~, CVDffi^lCJ:^TieS#i^ft¥ 
«C^f5^«OJ:5A5&««i:*«*«[ffl-r*i:. **** 

»#*«itbfc«^. -jftfettteCinSHSA**** 30 

[0 0 0 8] #ASI§:©¥##SI8llC*tLTU- 

n, jefc**&iB«*i*:3#*iA**#©»ist>*iifc 

5*1^— tf7^-;p*lc J: 40 

[0009] tfy^-Ji'ttfcioT^tta 
St:. ^7^«§ro«g!tt«« 1 ±i:^7X?c vd 

ffi, iCVDffi, X/ty^ft^Ki^T^AR©*** 

•tfSH 3 S X*->V If ($<Dmfc&0/Vl7> U—tf 
ttSHBttU #A*©¥WWtt2**MatfT»Afl: 
3*. #»A¥»#fc*^?"*J:5fcLT^ifc. 
[0 0 10] L^L, ±e©±"5K:l,TlfilH4*Kl.l: 50 
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AK©¥*#»«^+fc**#£S^T^*£ia** 
<. fcfc. y?X7CVDfei:J: D«flT»fiJELfc#A 
R©¥##*flt2«t»K:tt#<©jMf#**ftT:i3 0. <L 
© J: 5 c**a«**ft;fc#»K©¥*#»H 2 fc U— if 

[0 0 11] fiysfciS^Ttt. ffilc^nfc^ 

| t i i:snT4 5 o~5 5 ox:<Dm.&-cmimmmmvT 

KiU-1f*©flB»l=J;**ill#:»Bt2 0lSaMti:tt»lfc 
BMcSKfcfflSfcfT 5 4:. Cl©JK**fc4&SK:l*ma«!&»a» 

[0 0 12] ±C©J:'5Kl6«t*«l±fc»ja6 
^nfc#Si®¥ift»l2 icu—if^^^a-a-T^ 

fitt*©/W* !f #S#A«©*IMIHMHi 2 KStL 
7*t>*tTIItL, cmc£0#AJt©¥ilMMM!t 

2 sisaYta-a-T. ffi8&£«i±i££iiA¥iMtea 

[0 0 13] Lj^U C©«k-5fc»»«©U— *fft£S 
#»«©*»#»« 2 ©IS t»«[H**l»fl:a*«fc»K 

»anfca5»t«©«»iirtt*SA«»3fi«»fto. ma 
*<f©n«*«*t>fc. 

[0 0 14] 

£«Mrr*«*fc4m*±e©J;3&**fcW«£*fc 

"T £ C £ 2: £BB t -T -5 1> © T » 5 . 

[0 0 15] T&to-fe. H©*9iK:*^Ttt. #A«^ 
©**#Jfilfc#LTl'-1f3tt*JHItLT*ISA¥iW*: 

fflS^¥fcfrATiMltft©&^*JSA¥i**a**AK: 
»6ft*J:"3fc-r*£#fc, «Att»a«$-T?. *6fc 
*VJ 7©fM&««©#ttK:«ttfc*»A¥*fle«JHl# 

[0 0 16] 

[fftB£A?ft-r*/£«e>©¥&] C©^Bj(ci3Vt-5^-*SA 
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¥i*fl:©»ifi3EfffiK:*JHTtt, ±E©J:5&«H*«Pft 

©T&-5. 

[0 0 17] CCT. ±IH»J:'5lriga{bS-a--5^S* 
IKil/TH #AK. fRISA. #tOSV^ 

ttA*©*»<MMK«ffl^«;:i**TS. Site:©** 

#J*Kfc:JiMta tfftiLTtt, fE*± 0 U~!f 10 
T^-Jl'K— »CttfflSftTV»S&»©W— lf3K»Stt 

fflf5ut*«Tt, F, , A r F, KrF, X 

eCl, XeF?fflX+->Vl/-if. 1)\ A 

r U—y\ YAGU— tf©SI-it^i&^fg=iiSgBj£^£ 

[0 0 18] ^LT, ±IS©«k5&U-im£¥*#:5g 

[0019] z.<d^\zv— vit&^mfcmmz 

mmZitZMZftiL-DT. U-1f3fc©JBtt»ttfc:;iSW-* 

>^t-^*^ffl-rs^ u— *f3t©iHit»*fc:*tJSu 
«nn*»*a«±Eu— tfftvmmzft&^T. v—vit 

<D7£&-%fatmfiftlZj£&2-&2,£o\Z-r2>. 30 

[0 0 2 0] C©?89ll;ifctt£#.i&ft¥3S#:©$! 
jfi2r&K:£trvrtt. ±fe©±5tcu-ifft©!IfcN:::$fcS!: 

[0021] ~^t, ±eo«fioi»*atbT»4. mm 

(Dnfinam^tmmtz, temzmm-rz^yzft-i?* 
&m-rzm. v— ^yt<Dmnmmzmit^ftM^x^m 40 

[0 0 2 2] fc*. ±E©±5Kl¥ilKMMBK»LTlW 
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^fl-ic. ¥&#»ffil©^£J£i!i£-e-T. mftifk^ae 
u— y 3t-<»«iDiift#at c t *>*imx'$><z>. 

[0 0 2 3] Sfc. CWfglliKliiW-fcBifc&TKx/'W 7> 
*«JD»*a««tt*J:3CLfc©T**. 

«s*«©*»a*b«r». 

[0 0 2 4] 

tiam^mz&v, u-^ytommzitciL-DT. 

©BB»«*fc*Jt**l»#»it*ftUI»a*a±"5KLfc 
H©Wln»*aKJ:*lniH:J:-3T*i»#*IJW* 

[0 0 2 5] ^LT, C©«k3fcK*S|Sfl^aa*tlfci|i 
3H**«t©«$H;:tt(r»T tf Mtt^a* 6 l'~!f ft* 

jbwu z\<D¥m#mmzmikfc2ii:2,&5izistzrz 

», a*©J;5Jc#ilW*»«tK:»-r*tt**fl:ffllI4:U 

— tf *©JRItlz J: l.gHtMIt £S'J* Jeff *> 

<, *»»*»<*:©»iB««— »©*fPTr«*K:ffA*J: 

5 (lift-So 

[0 0 2 6] tf3tt©»lt««*Bfa©»ttK: 

Ci-pTU- tfftSri&ttfciniU C©J:5lc««C!!i: 

fcttfcfco U-— tf 0 ¥HP#fiM«M^tSA{bd 

t5i3l:T5i> BtmmA©Je»«fcft:ofcU— tf3tt 

mm*m&it2i*:z$t*:<D<b<D\z)t'<T. v— fxaaz 
**t^&<-cw*, ¥»**«©** Aflsa**« kit*.* 

fe«E*©fc©fcjt^Ti!>te<teo. «iFA<t:dn^¥«# 

[0 0 2 7] ±te©«t 5 ^ U— tf^t©P.ltC5fejt 

oT, U-1f3tt©IH#MR«K*»t**«{*:J»il*l»lnr» 

*a»c«t OiJDf^L-, ^©ipicWJn^^nfe^^^lK 

fc««»:*w-***#»«*«nn*i*aK±-3Taiinr» 
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[0 0 2 8] tL-T, H*3t*5VW T-ffll'^fiKL-fe^ 
»<£^M£±E©rt<^S#lflrr5.h£t::«, Bi#^ 

*, SKK5^/t— #WK»J#*"*;: 4: 10 
ii^SrA'-YXOfia^ Hbtnw^ Mb; 

[0 0 2 9] 
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[0 0 3 0] (Xffiftl) ^©flSSWciS^Ttt. S3 

2 tLT, ^5X-7CVDffi(wJ;0Tie©* it:*t* 
frT, MJPsa« 1 0 0-1 0 0 0 A©#ft« -> 'J 3 >JK 2 

Un>K2 fc«*5ftat*<j 1 0 a t om i c %#W$tlT 

CilBO^^XvCVDfttrRg^n-r. iCVDffi, X 

[0 0 3 1] 



BE* 
(Pa) 


(mW/ cm 2 ) 


(SCCM) 




6.6 5 


1 0 


Sift -20 


4 0 0 



[0 0 3 2] — 3SF. ±EOJ:3lC»J*Snfc*»K5''J 20 
t^Tli. Sfi^ 1 9 3 nm©A r FI+->7U-!f^ 
[0 0 3 3] ^LT, ECU— tf**-tE©#ftK>'U 

3>aa2»-flgws-&at»fcip. z.<DmffiM\z&^T 

it. z.<DU-^K<D®Mmmmm<DMmztz2,£o\z 

© (A) tr^-r«fc5lc, V— tf^Bl ia*SHBlt$*lfc 
±E©U— tfTt^f-A^^^^-f-tf- 1 2 C»€T. £ 
©hf-A*^^-* if- 1 2 CiotlEOl/- if ft© 30 

fl;3-e-fc«. d©W— ifft£t*-AXi7XA 
>y 1 3 ^(Dt-AX?^/oyi 3l:J:oT 

±K©W— lfft£— I&lRjfcifcfcS-fr, (B) tC^-T 

ck-5fc, fi#^l6l©fiS*t3 0~3 6 0mm, fi**0. 
1~3. OmmCJttofchyyAy h 

t>*:u— $%.&m&i2itz>£5izvtzo uis. mmzv 
& t*- a ©* s * » mtt * n « -if ft © a ^ \z&& 
u amsnsi — -tf*©m*««4 o omj/ 

cm' ©H^-fcte, Hg#t£-a-.5fc'-A©;*:$££0. 6 
mmX 6 OmmtWSO. 3mmX 1 2 0mm§C&5 40 

[0 0 3 4] *&. ±C©J:5Kl'— IfJHW^ai 0*» 
6*»K">'j3>il2K:U— tf3fe*JIH*t**©fc5fefio 

iJD^-r-5WSD^S2 0 tt/T. ^©mS^J(-*3ViT 

>iK2 &mvuzmm-tz>7>7t:-? 2 0*^^**5 

[0 0 3 5] ^:t. d©JI2fSt»JH*3ViT«. 05&tf 

0 6i;*tipC, #lS->'J3>l2«^nfc«fi 50 



ttSJRIW* U-1f JMt^R 1 0^#ffi»^>'j3>|R2 

*t»j«snfcB«»=B-r*— ±ie©«stt©7>7 p t 

2 0S#ftK>'Un>K2##j«3nfcB©R»« 

«©(fc«K:Ebfc. 

[0 0 3 6] -tl/T, C©HMiC«llr*5ViTli, ±E©<fc 

Sra^C^aE**. ±ffi©7>7 p t— * 2 0 Id 

£ o TfcttttSK 1 KRtt 6 tifc^SK v- U n >jg 2 £ 
»«tlol»bTK**fl:ftiaft«*K:ff5 4:*c. £© 

±E#»«>'U3>*t2*«lttK:«'*lc»»*-a-TlSft 

[0 0 3 7] iCi^Wt, yiRit^a 1 0 t 
5>^t-^2 0*#ftR>'Ua>«l2lC»bTl*fll 
iz 1 @j£*Sl*.S*£»*T, #JMt->U=i>'gt2a«M*K: 

•f -5 J: 3 K b T X *f6]R^ Y*[6] K 7 X ^ - X * r > $ 
■&&3&«6*ftR->U 3 >K2 KJH»**T*Sftft*-a-S 
^©feWCJt^T. *f3t©3££**4>fc<TaF2>.. 
# A A -> U3»2 ©« Afl:A<« A »=fr* -5 C, U 
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[0 0 3 8] Z\Z\X\ Z.<Dmt&&l(D : b<D\Zj5^T\t. ± 
mo&5\Z7>7\i — ? 2 0(Cj;c)T#^M->U3>Bg 
2««tt»;:tolftLTlft**fc»JlU $.tzZ\<D£?\zM 

KJ:^TlMMt>' , J=i>il2©itt«*»4 0 0~6 0 Ot 

KfcS.fc'SCinigaL. £fc;i©«fc5K:ftlS&SftTBi** 

&fl«»l 0 0~4 0 Om J /cm' ©U— tf3tSr^W$ 

10 

[0 0 3 9] *[/T. ±SO<k5l:#SI>'U3>|«2 
©*B£**4 0 0~6 0 0 < Ct^c-5«t5ICiJD^-r-5t, W 
EO±5tC#ftJI>' l J n>J^2 +fCiKj 1 0 a t om i c 
%-&$ftTI^£:*si?;d**?JO. 5 a t om i c %SA~F\ztz 
0, ^©J;^^IBi*mfl:ms$tifc^a»-> , Jn>lK2 

[0040] ::t, ±f5<D.tot-*aM->U=i>^2 

0. 5 a t om i c XizUfrbCHZl'— If p£ 20 
T*S»fls*tffc»^K:, *©gt3S*lji«aM><£n*;i£* 
SHSfrfcTSfc*. ±E©£3KBl**fl^3bfc#fl 

n>M2(c*fLT. -en-enx*^*-*** 1 o o~ 

4 0 OmJ/cm' ©U— !WK*flM*StfT*S»fl:S 

-a-, *»<b;£ftfc#fltK*i<*a«iiias (Ra) 

>b©K:;&tt4*ffia3©*l**CIT-, K*X{bffl9LA: 

/6^fcfc©ir*^^*Ma$©^€rOT. 

it. z\<Dmm. #»«>' | j3>ijt2tBi**ft:ffl3ibfc 30 
t>©ttW**fMyi fc &© t jt^TflBEtta^ 
fr<ttoT*0, WicJHIWSU— if3t©x*;p^-* 
»WfiK&*K:«nT*©S#W*fc&-3T«r»fc. 

[0 0 4 1] &*J. C©*lfi«l© 1 t>©f;*3^Ttt. #fi 
Jt^Un>K2#»i*;SftfclSira**lfc»U I/- 
IfJHW^S 1 0 S#SIi/U 3 >I2 *i»J«StlfcH« 

feS©S*fffl'Jl-EL. £©!✓—• tfMSt^Sl osr;7> 
^fc-;* 2 0£&»j£tfT?£*£it££5fcLfcat, 0 
8\Z*?£o\Z. 5>7 p t — ^2 0£U— ifJllt^Kl 40 

0 tra^tc#a»-> u =j >m 2 jwrw- e.tifc®fiijtcE 
u $ircm®\z*-r&o\z. ft&nssv zi>m2 ifitBn-t 
&n&tefttt£« i ©**»fts*T. u— *iint#8 

1 Oi7>yt-^2 OtS«fyij3»82l;»L 
T^SE $ <fc 5 m L T fc <fc <r>. 

[0 0 4 2] C£ffim2) Z\<D&M&l<D%<D\Zi$^T 

6. H9c*t±5c. ±e**«i ©»^tra«c. 

-> U 3 >m 2 * tlfcMftttStt 1 L 

T\ U— tfSgW^ISl 0 t^>y\i — ^2 0 tfcffiU 
C©1^— ifBBW^Sl Ot5>yb-^2 0tt»»* 50 
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-a-T^ac$-&-5 i z> \Z LT ^-5. 

[0 0 4 3] LT, ^©HJfEOT©fc©fC*5liT«. ± 
E©U— !fJWW^ai OCioTI/- !f*a«IHttSftfc 
««K*W*#ftK5'ij3>Bl2 £8Mnik?sa;!n]*t^ 
a30iLt, HHCSTJ:5l:. Sftte©MS0^©2 

otpatc ««7?#aK>''j3>flt2*iia«ft-r*7> 

U3>K2 3&«»j«*nfcB©R»«Jr*^T, ±E©1* 

— tf!H*MM8:l 0 J:0*©£S#fflJ:*«©tir«K:Eb 

[0 0 4 4] fLT. d©mS^J©fc©tc*3ViT«. ± 
B©«k5fcE*nfcU— 1 0S^7>^k 

-^20, 3 o^-tn-^tin^iftc^fts-a-. se-r. m 
i snfe^aiv y n >bi 2 effKicfln 
**flsaas*ifc««-K*w«#a»>'U3>gi2»c. 

— tfXifim*ti!ti1tBft&. SMfS3 0tLTffl^ 
tz7>Zft — ?3 0tC«fc0i&gj&*2 0 0~6 0 OCtS 
««t5 LT*ttfc«inJI*U ±Bffli5l:*||Snfci 
H-«&FA©ffHtttt&i!< LT. 1ft* lag Aft 3 

[0045] ;:©j:5ku— tfjtasflWtsn&aMJ-sft 
ft]|^LT^ft©«HjiSS:il< U **K:iiAft:Stt* 
«fc5K:TS<!:, _hE*W« 1 ©»^t**T. JgJ&Stl 
*»»©tta^*<*0, *-frU7©»»flE<SF©»tt 

— tf*a»a*H8JW*nfc»»fc*»t*isatt«©^- 

■b*3E*n, ±E©±5fc**U:r©iM&flM$©1*ttK: 
[0 0 4 6] u^T. ±E©«fc5f=U- if^MW^n 

^zfcsb. 'A%\e>7-?>ttytmz£Q¥mm icmn 

tetfctT, ±IB© i l £ ffl'IS*^h$<^oT^i-5i*(C, n 
©^ffii|@©^i!)feil>^C<^fDT*0. JJCiga^lilC 

[0 0 4 7] ifc. ±EO,t5l:l/- tf7t*tRg*fSnfc 
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SO M V fc fc £ *» A i> 1 J 3 >* * ffl ^ fc * * Vt Z> 

ts*sn-c, si it*i/&. now*, mnamvrz^ 
[0 0 4 8] z\<n>&.r>\z. v— *f-mkHzm^x. mn 

s<t<D#M©iaaAU o ow6 4 5 orgaette-s© 

[0 0 4 9] Jif2©S-*iS0iJK:i5^T«, SSUffc 

[0 0 5 0] Mfc, ***»K2fcJHIt***U— !f* 

fc, ±iE©fc'— AX^X/l^l 3©ifelr, ±iB©U— 30 
If* J; DfiSRtf«#*3t»ft»ttfc;&:o&* U y M 
4 a tlfcTX? l 4£iSW\ uCX'JyhH 

a £ffibT±fB©<fc 5 fciWtSftfc !f3tO«a«S 
^Sti-^i^lCb^D, XU7H4ai£IIl/tl' 

[0 0 5 1] U3H TFT (Thin Film 
Transistor) ©fitjt£^L;fc#rffiBTf&o 
T. mm (a) BLDD (Lightly Doped 
Drain) ^ji^TFTSr. mm (b) \X^L)V77 40 

7^>m©tft4, fn-fnsutu*. 

[0 0 5 2] BIB (a) C*LfcLDD*IOTFTft 

amuckst*-*. *«i o i±cttT*iftWii 02*5 
0 3*»»«sn*. ^ 

^#»JK10 3«, Uj8KT&«#AK¥i*#ffi£, ml 
JtLfc*«W©*ttCj:t)T*IS*ftT*Cii:i!J# 
S^t^tts. £Nr*¥WHKi 0 3±ic«, y- h 
ftgill 0 4^Lty-hiIl 0 5*tMSft5. 

y- r-ms 105 oT*fcttB-r*(KHB*tta***it so 
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10 3ttft>*JKg«ift4. -5-LT. C<D^^>^ 

;p«K««>m«K:». **H?nn- aiofiH— ^"wjmt^ 

l/T. n* i©y-Xl«tKK>S«i/i«§n 

sii;TiSio6, io6*{-en-ensa$ti5. 

[0 0 5 3] FIB (b) IZmVfz-t^yTy-i >m^(D 

TFT^ffi*t;gjHj-rs. s&i 0 1 ±fcttT**6«« 

1 0 2##(fc£*l, £©T±l&*6ii§:ffill 0 2±Ctt. T-f 

^«tA¥2V#ftK l 0 3lt U8K-?»«#Aft2Mf# 

gt€. *H^fc**«©#ftfc±t>T*ttAfcTSCfc 
lc£D BSC #igft¥«^Ml 0 3±\z 

tt. y- 1 0 4 ^txy- h«s 1 0 5 a*» 
^sns. y— 0 5©T*»wtt«T*«iia*t» 

*JW*«tt. y-hmffil 0 5^-7X^iLT^F«i6ife& 
H-K>^-r*CiK:j;t)#6*l*. ■?- LT, Wf3y- 

V >*;MH*©W«K:tt. mlfBL D D*iS£»4»;k 0 , 

S106, 1 0 6a^ft-engassn-5. 

[0 0 5 4] iiif. 7^r>f^h'J^XtlA^ 
iHCiti^l:, ES^pB 2 0 1 i H^'f A— 
g&2 0 2 ££flf*.Tj«0. £ft £MgB#K:^*l^ftT F 
TSJIIHSetjtfT^***. H^S52 0 1 CfflliSX'f 
7f>^fflOTFT2 0 1a-iLTIl ^"7«Sit*<£ 
«-TSfc«>C B13 (a) (r^L^cL DD«jf^$fig 
— ^7^/^-92 0 2}:ffl^5TFTtL 

8&ltSH*«A*^- I^H (b) K^Lfc-fe^T^-f 

[0 0 5 5] taieH3ggB2 0 1 *m&TZ> Z. t 
•flcKatf K5-f/t-»2 0 2*»«-r*niK:a:*i|i 

jS*«fl-&na. fiP%. BJ^a52 0 HC*JtiT«, TFT 
*(HK!»«6-6i:fc««T?SS. K /t— « 2 0 2 

». aKK5'f/t-f 2 0 2«1X«2 0 1 i-#»t 

^ nfcfctfBft*. 9J»-r*i«, ia^a5 2 o 1 ti^x 

(C*5ViT«. *ai@IK*SI8!-r«fc«>C»»ttOi^— - ft 

«*S**n*c4:K:ft:*)fiit, *^BjcD^rtefc«t 0 , eft 

6 © * ^Tiifcf d t Hfi nim £ 13. Z . 

[0 0 5 6] ^tjra^:©^SttaBi*ffi2 o l «fc 
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Ofc h*7-1'A-aP2 0 2®S3-e^<, SI^2 0 1 

iU l 4 7'fA— «2 0 2©*IC*3B0j|©3&ft*JB^;fc 

fit, H5'frt-a!2 0 2l:«t»T. «riBfiJjfe*»#6n* 
ttfcl:, B*«2 0 l#»J*Sn* 

£#T#5„ i'— Ktt©U— If— 3teS«t»*«£ 

Krafts -a-* ^i3a*"t?#s. io 

[0 0 5 7] M. **JM«IC:&^Ttt, *»/WHC-3 
^©BfcatjftTVWXCMftStfffc:, 

[0 0 5 81 

#MBit«rjiuii#aK it) unfciou— tf 20 
tfftit#aa»si'— tf%*ft»u e©¥*mmm* 

Bfc#"r*K**fl:«131£ 0%©ft»K £S8»fl: 

$as t *jw* fcff ^ < . t»r *jr 

**ft«L9 £ fit i **— *©»flsTfr A * <fc 5 tc 

[0 0 5 9] C©38Wfc*V»T. 30 

U-+f*©Hit«**Bfa©»#Kfc*.fc 5 K 

.koTBttKlllHU £©J:5fcl*ttK:fc-afcl'— If* 

U-tf3fc#««LTftif;£tt*»«'t>fE3l5©t> 
«DI:lfc'<T'>ft<&t). *Sftfc*nfc¥Wfl:»Rte*m 

[0 0 6 0] *fc, ±B©<fc'5K:U— !f*©ftitK5teiL 
^afciOinfcU C©J:3Kttto*^fc¥*<MMJI 

^t5i. U— tf3tt*tHHt*nfc**»C*»*tlftO« 50 
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BaaetfiK & o , #fifc**i*ttft©e«*«*#<fc-3 

S#:*i#€.nSi*fC, W— iffttfBfcLTftltSttS 
[0 0 6 1] tLT. BfcSS^/Vf^JBCJBdELfc* 

«>. Si^'f A— »*B*«£— - *Wk:»jjEr*i:4: 

[01] s«±fc#jssnfc#flK©¥*#»itic*jb 

©flEKMBBT&S. 

[0 2] Je»ttOU— •f3ttft*-SSflE«**-a-a:«*6X 

ISA¥*tteS5rr«fE*OT©*Ellft¥iBB-?&«. 

[0 3] C058W©*Ml«IK:*lr»T, «6igH4*«±K# 
fiK->Ua>B*»«b?t««ewUfc«lB«ffiBTr* 
*. 

[0 4] :0»«C»fll:tUT, tt*ttlCfcr>fcU 

— tf ft * ft m- 5 * -5 © £ b it U — tf ft U d 

©U— tfHH**a*»6ftl#*n*U— tf3t©¥®»tt* 

[05] C©»9!©*B«lfc*ilr»T. «e»tta«±t 

»*snfc#iw->u ^ >k©b«kw— y ft»#at 

ET*— K*f©Sffl!ltWSo^atbT5>7 p b- 
^SEUfcttB**L-fc*B«ffiB-?**. 
[06] d©*W©3ft«091fc*v»T. V— tfftW^a 

[0 7] :c*«o*iflii:iHT. *g&tt£«±K: 

[08] ^©%^©*J6^J 1 ICfe^T. 5>yt-^t 
U— tfftlt^at IQ tt#Att -> U n >B©jH«fcKW* 

mz-zT v— tfjBM^at 7 >yt-^ 

Hfi»J?:^Lxfc0Tab'5„ 
[0 9] d©^^©*Jfi^J2 (C*3V^T, tfSSM^a 

twiD^atbT©5>yb-^©<tfi{c, yttiam^m 
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t - 9 z -a-T^ft & mm-r * ^ l 

fc«!B&0T&5. 
[010] C©3fc9!©*lfc«2CiSlvr. 5>7 p t-^ 

0T&-5. 

[0 11] H©5eW©^Jffi0»J2 fC*^T, 7>^k-^ 
-5. 

[012] ^©5EW©^Jfi«»Jf**5^T. atffrRK&ofc 



10 
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H#l£SUfc0-e&5. 

[01 3] H30 (a) teLDD*8jgWTFT£^L*:*8E 
»rfi'J®0T-abO, RIB (b) 7 >*«©T 

F T Sr^ L fctt #r<BJ® « . 

[0 14] :/VhU****A*;U©*ii6Bl9i 
0T&5„ 

1 £« 

2 ¥a»#SEIg (*aK'>U3>«) 

i o w— ifflsi*¥a 
1 1 u—*?mw 

1 3 f-AX^X/t>^— 

2 0 MftDK^S (7>:/b— *0 

3 0 atD^#© (5>^t-^) 



[01] 



[0 2] 



[03] 



-■»■+ (■»•—«*«■ «•» — •><• 




[0 6] 



[08] 
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